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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-5,7-18,20,28-35,39-42,47-53,56-72,74-89 and 91-100 are rejected under 

35 U.S.C. 103(a) as being unpatentable over McCorkle US 6,975,665 B1 (McCorkle) 

in view of Dress, Jr. et al. US 6,606,350 B2 (Dress). 

Regarding claim 1, McCorkle teaches a method of emulating a desired waveform 

(see Fig. 1b), comprising: producing a time profile of said desired waveform 

characterized by a plurality of sample values (producing time profile in Fig. 15 of 

t1-t14, wherein one skilled in the art would recognize that the time profile used for 

receiver of Fig. 15 is also used for a transmitter characterized by sample values, 

see 108 0 in Fig.2, further shown in Figs.3 and 8 of DAC inputs and outputs); 

generating a RF waveform, each RF waveform of said RF waveform having 

energy scaled in accordance with a corresponding one of the plurality of sample 

values of said time profile (McCorkle teaches that the modulation used for 

transmitting the waveform is various modulation types including amplitude 

modulation, c.6,l.40, wherein one skilled in the art would recognize that the 

amplitude modulation scales energy). 
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However, McCorkle does not explicitly teach generating a plurality of RF 
waveforms. 

Dress teaches a UWB transmitter in Fig. 10 wherein each of the modulators 
(1004) produces its waveform, hence provides plurality of waveforms. Both 
McCorkle and Dress teach a UWB transmitter, wherein Dress further suggests 
providing the plurality of waveforms in order to provide a versatile, multi-bit, very 
broadband, high bit-rate data communications system, c.1 ,1,55-57. Therefore, it 
would have been obvious to one skilled in the art at the time the invention was 
made to incorporate the teaching of Dress in the system of McCorkle by 
producing plurality of waveforms for the purpose of providing a versatile, multi-bit, 
very broadband, high bit-rate data communications system, c.1 ,1,55-57. 

Regarding claim 2, McCorkle in view of Dress further teaches wherein said 
plurality of RF waveforms (as previously explained) are generated in accordance 
with a timing of a plurality of samples corresponding to said plurality of sample 
values (plurality of samples from 804 in Fig. 8). 

Regarding claim 3, McCorkle in view of Dress further teaches wherein the energy 
of each generated RF waveform is scaled by at least one of patterning, making, 
regulating, setting, or estimating according to a corresponding sample value one 
of the plurality of sample values relative to a reference value (see setting of 
equation 7 of McCorkle). 
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Regarding claim 4, McCorkle in view of Dress further teaches wherein the 
reference value is a maximum sample value of the plurality of sample values 
(see setting equation 7 of McCorkle wherein one skilled in the art would 
recognize that the equation derives a maximum and minimum values). 

Regarding claim 5, McCorkle in view of Dress further teaches wherein at least 
one of amplitude, width or type of each RF waveform of said plurality of RF 
waveforms is determined in accordance with a corresponding one of said 
plurality of sample values (wherein through ROM providing output to the 

waveform generator 118 in Fig.2, amplitude modulation is implemented, c.6,1.40 
of McCorkle). 

Regarding claim 7, McCorkle further teaches wherein the type of each RF 
waveform comprises at least one of a wavelet, an impulse, gaussian pulse, 
doublet pulse, triplet pulse, step pulse, triangle pulse, sawtooth pulse, or burst of 
cycles (wavelet, c.6, 1.26). 

Regarding claim 8, McCorkle further teaches wherein said time profile 
corresponds to a desired frequency profile (sample of a time profile corresponds 
to a desired frequency profile, see Fig. 1b). 
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Regarding claim 9, McCorkle further teaches wherein the desired frequency 
profile corresponds to a notch, a spike, a roll off, or a frequency mask within a 
frequency band of interest (see Fig. 1b, the frequency bandwidth within G(w)). 

Regarding claim 10, McCorkle in view of Dress teaching plurality of RF 
waveforms, further teaches wherein each RF waveform of the plurality of RF 
waveforms has a bandwidth that spans a frequency band of interest (see Fig. 1b 
and note c.8, 1.53-63). 

Regarding claim 11, McCorkle further teaches further comprising: limiting an 
aggregate energy spectra of the plurality of RF waveforms to a frequency band of 
interest (see 202 in Fig.2). 

Regarding claim 12, McCorkle further teaches limiting an aggregate energy 
spectra of the plurality of RF waveforms to select at least one harmonic of a 
plurality of harmonics of a desired signal (see 202 in Fig.2 and note c.13, 1.57-65, 
. hence waveforms with different harmonics outside the desired bandwidth would 
be eliminated and only select harmonics within the bandwidth). 

Regarding claim 13, McCorkle further teaches wherein said one or more 
harmonics correspond to one or more communications channels (the harmonics 
of waveform of Fig. 1b implemented in the channel path of transmission in Fig.2). 
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Regarding claim 14, McCorkle further teaches wherein said one or more 
harmonics (output of 1 18 in Fig. 2) are selected in accordance with a code that 
defines a communications channel (122 outputting At, based on the user code, 
c.13, 1.21, to the timing generator, wherein the timing generator defines the 
communication channel with the waveform providing the harmonics). 

Regarding claim 15, McCorkle further teaches further comprising filtering an 
aggregate energy spectra of the plurality of RF waveforms in accordance with a 
code (122 outputting At, based on the user code, c.13, 1.21, to the timing 
generator, wherein the timing generator defines the communication channel with 
the waveform providing the harmonics, and filtering at 202 in Fig.2 with the 
desired bandwidth, as previously explained). 

Regarding claim. 16, McCorkle further teaches further comprising modulating the 
plurality of RF waveforms in accordance with an information signal (modulating 
with amplitude modulation, as previously explained with TX Data Out in Fig.2). 

Regarding claim 17, Dress further teaches wherein the plurality of RF waveforms 
are generated in one or more groups, each group of the one or more groups 
comprising two or more RF waveforms having a predefined time spacing (group 
of RF waveforms in a predefined time spacing, see Fig. 7). 
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Regarding claim 18, Dress further teaches wherein at least one RF waveform of 
each group is inverted (note c.9, 1.40). 

Regarding claim 20, McCorkle further teaches wherein a polarity of each RF 
waveform of said plurality of RF waveforms is in accordance with a polarity of a 
corresponding one of the plurality of sample values of said time profile (see 
Fig. 15 wherein the RF waveforms of polarity of high and low or plus and minus 
corresponds to S6). 

Regarding claims 28-30, although McCorkle in view of Dress does not explicitly 
teach wherein the timing of the plurality of samples corresponds to a Nyquist 
sampling rate (greater than or less than the Nyquist rate) at a frequency within a 
frequency band of interest, it is well-known in the art that Nyquist rate is the 
optimal rate of sampling signals in order to recover the samples. At the time of 
the invention, it would have been obvious to a person of ordinary skill in the art to 
implement as such. Applicant has not disclosed that varying the rate provides an 
advantage, is used for a particular purpose or solves a stated problem. 
One of ordinary skill in the art, furthermore, would have expected Applicant's 
invention to perform equally well with other rates because the base is the Nyquist 
rate, which is well-known in the art of providing the optimal sampling rate. 
Sampling at higher or lower than the Nyquist rate would add or reduce 
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complexity to the signal itself, hence increase or decrease system computation 
load. Therefore, it would have been obvious to one of ordinary skill in this art to 
modify to obtain the invention as specified in the claims. 



Regarding claim 31 , McCorkle further teaches wherein the time profile 
corresponds to the time profile of an enveloped sine wave signal (the waveform 
modulated with amplitude modulation or the envelope sine wave signal 
corresponds with the time profile in Fig. 15). 

Regarding claim 32, McCorkle further teaches wherein the carrier frequency of 
the enveloped sine wave signal corresponds to a center frequency within a 
frequency band of interest (note c.6, I.40, c.7, i. 53-63). 

Regarding claim 33, McCorkle further teaches wherein the enveloped sine wave 
signal has an envelope shape comprising at least one of a cosine, raised cosine, 
trapezoid, and rectangle (see Fig. 1b of g(t) having cosine form). 

Regarding claim 34, McCorkle further teaches wherein the time profile is 
programmable (see 804 in Fig. 8, wherein one skilled in the art would recognize 
that ROM are implemented after programming). 
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Regarding claim 35, McCorkle further teaches wherein the peak amplitude of the 
time profile is programmable (see 804 in Fig. 8, wherein one skilled in the art 
would recognize that ROM are implemented after programming, the amplitudes 
including peak of the waveform is derived from equation 7). 

Regarding claim 39, McCorkle in view of Dress further teaches wherein the time 
profile of the desired waveform corresponds to a composite profile of a plurality 
of orthogonal waveforms (time profile for each of the waveforms in Fig. 6 of Dress 
are orthogonal, note c.9, 1. 39). 

Regarding claims 40-42, McCorkle in view of Dress further teaches wherein the 
plurality of orthogonal waveforms are orthogonal when arriving at different times 
at a receiver (wherein one skilled in the art would recognize that the orthogonality 
of the waveforms are present even at the time the signals are received by a 
receiver, as the purpose of the orthogonality is to preserve the information of 
each waveforms, hence, at the reception, orthogonality should be preserved in 
order to properly detect the information from the waveforms). 

Regarding claim 47, McCorkle further teaches wherein the desired waveform is 
modulated by an information signal (TX Data Out in Fig. 2). 
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Regarding claim 48, McCorkle further teaches wherein the desired waveform is 
in accordance with a code (TX Data Out coded by 122 in Fig.2). 

Regarding claim 49, McCorkle further teaches wherein the duration of the time 
profile corresponds to a bandwidth of the desired waveform (see Fig. 1b of time of 
each waveform of the time profile in Fig. 15 each of the time corresponding to the 
bandwidth G(w)). 

Regarding claim 50, McCorkle further teaches wherein the duration of the time 
profile corresponds to a bandwidth of each harmonic of a plurality of harmonics 
(see Fig. 1b of time of each waveform of the time profile in Fig. 15 each of the time 
duration corresponding to the bandwidth G(w)). 

Regarding claim 51, McCorkle further teaches wherein the time profile 
corresponds to that of at least one of a time limited desired waveform and a 
frequency limited desired waveform (see Fig. 1b of time of each waveform of the 
time profile in Fig. 15 each of the time duration corresponding to the bandwidth 
G(w)). 



Regarding claim 52, McCorkle further teaches wherein the time profile is 
produced by an inverse Fourier transformation of a frequency profile of the 
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desired waveform (see Fig. 1b of time of each waveform of the time profile in 
Fig. 15 each of the time duration corresponding to the bandwidth G(w) by IFT). 

Regarding claim 53, McCorkle further teaches wherein the frequency profile is 
produced by a Fourier transformation of a vector amplitude profile of the desired 
waveform (see Fig. 1b of time of each waveform of the time profile in Fig. 15 each 
of the time duration corresponding to the bandwidth, from g(t) to G(w) by FT). 

Regarding claim 56, McCorkle further teaches wherein the time profile is defined 
by frequency, phase, and amplitude parameters, wherein at least one of the 
amplitude parameter and phase parameter is maintained constant over a 
specified bandwidth (see Fig. 1b of time of each waveform of the time profile in 
Fig. 15 each of the time duration corresponding to the bandwidth, time profile 
defined by amplitude between 1 and -1, phase of Phase 0 -N and Rphase in Fig. 8 
and frequency g(t), the amplitude maintained at 0 between time 0 and time 1). 

Regarding claim 57, McCorkle in view of Dress further teaches wherein the 
plurality of RF waveforms have substantially the same amplitude (each of the 
modulations of Dress in MOD2 - MOD8 in Fig. 10 implementing amplitude 
modulation, hence have substantially the same amplitude), and wherein the 
widths of the plurality of RF waveforms are scaled (see 202 in Fig. 2). 
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Regarding claim 58, McCorkle in view of Dress further teaches wherein the 
plurality of RF waveforms have substantially the same width (see 202 in Fig. 2), 
and wherein the amplitudes of the plurality of RF waveforms are scaled (each of 
the modulations of Dress in MOD2 - MOD8 in Fig. 10 implementing amplitude 
modulation, hence are accordingly scaled). 

Regarding claim 59, McCorkle in view of Dress further teaches wherein at least 
one of a width and an amplitude of each RF waveform of the plurality of RF 
waveforms is scaled (width is scaled, see 202 in Fig. 2). 

Regarding claim 60, McCorkle in view of Dress further teaches wherein each of 
said plurality of RF waveforms is separately generated (MOD2 - MOD8 in 
Fig.10). 

Regarding claim 59, McCorkle in view of Dress further teaches wherein each RF 
waveform of the plurality of RF waveforms is scaled to maintain a defined 
amplitude/width ratio (the amplitude and width are defined, as previously 
explained in claims 58-60, hence the amplitude/width ratio is also defined 
constantly while in operation). 

Regarding claim 62, McCorkle in view of Dress further teaches wherein the 
plurality of RF waveforms (as previously explained) comprise at least one of a 
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plurality of digital waveforms and a plurality of analog waveforms (see Fig. 1b 

g(t))- 



Regarding claim 63, McCorkle in view of Dress further teaches wherein the 
plurality of analog waveforms are generated in response to one or more digital 
signals of a plurality of digital signals that correspond to the plurality of sample 
values (in response to the ROM LUT in Fig. 8, analog waveforms are generated). 



Regarding claim 64, McCorkle in view of Dress further teaches wherein the 
plurality of digital signals are stored in a memory (ROM LUT in Fig. 8). 

Regarding claim 65, McCorkle teaches a method for generating waveforms, 
comprising: generating a RF waveform at a waveform generation rate (rate 
output by 108 0 ); and modulating (118 by amplitude modulation, as previously 
explained) the RF waveform in accordance with samples of a time profile of a 
prototype signal (316,318 and 802) to produce an aggregate RF energy 
(312,314) that approximates the RF energy of the prototype signal (316,318 and 
802). 

However, McCorkle does not explicitly teach generating a plurality of RF 
waveforms. 

Dress teaches a UWB transmitter in Fig. 10 wherein each of the modulators 
(1004) produces its waveform, hence provides plurality of waveforms. Both 
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McCorkle and Dress teach a UWB transmitter, wherein Dress further suggests 
providing the plurality of waveforms in order to provide a versatile, multi-bit, very 
broadband, high bit-rate data communications system, c.1,1,55-57. Therefore, it 
would have been obvious to one skilled in the art at the time the invention was 
made to incorporate the teaching of Dress in the system of McCorkle by 
producing plurality of waveforms for the purpose of providing a versatile, multi-bit, 
very broadband, high bit-rate data communications system, c.1,1,55-57. 

Regarding claim 66, McCorkle further teaches further comprising limiting the 
aggregate RF energy to a frequency band of interest (202 in Fig. 2). 

Regarding claim 67, McCorkle further teaches wherein the plurality of RF 
waveforms are modulated by at least one of amplitude modulation and width 
modulation (amplitude modulation, c.6,1.40). 

Regarding claim 68, McCorkle further teaches wherein the waveform generation 
rate is selected in accordance with a center frequency within a frequency band of 
interest (see Freq 0 in Fig. 2). 

Regarding claim 69, McCorkle teaches all subject matter claimed, as applied to 
claim 65. And although McCorkle does not explicitly teach wherein the waveform 
generation rate is selected to place a fold image outside of a frequency band of 
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interest, one skilled in the art would recognize that filter 202 removes the signals 
outside the frequency of interest, hence one skilled in the art would further 
recognize that placing signals at a generation rate resulting in outside the 
frequency band of interest, the filtering properly compensates). 

Regarding claim 70, McCorkle teaches all subject matter claimed, as applied to 
claim 65. And although McCorkle does not explicitly teach wherein the waveform 
generation rate corresponds to a rate that is at least twice a selected frequency 
within a frequency band of interest, one skilled in the art would recognize that the 
this is to conform to the well-known Nyquist rate. 

Regarding claim 71, McCorkle teaches all subject matter claimed, as applied to 
claim 65. And although McCorkle does not explicitly teach wherein the waveform 
generation rate corresponds to a rate that is at least twice a selected frequency 
within a frequency band of interest, one skilled in the art would recognize that the 
this is to conform to the well-known Nyquist rate. And in regards to the limitation 
of wherein the waveform generation rate corresponds to a rate that is less than 
twice a selected frequency within a frequency band of interest, note explanation 
as applied to claim 28. 

Regarding claim 72, the claim is rejected as applied to claim 17 with similar 
scope. 
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Regarding claim 74, the claim is rejected as applied to claim 67 with similar 
scope. 

Regarding claim 75, McCorkle further teaches separately generating a plurality of 
variable amplitude RF waveforms (1 18 by amplitude modulation, as previously 
explained, wherein one skilled in the art would recognize that amplitude 
modulation produces amplitude varying). 

Regarding claim 76, McCorkle further teaches further comprising: digitally 
representing each of the plurality of variable amplitude RF waveforms in terms of 
quantized amplitude representations (ROM LUT in Fig. 8). 

Regarding claim 77, McCorkle further teaches storing the quantized amplitude 
representations in a memory (ROM LUT in Fig. 8). 

Regarding claim 78, McCorkle further teaches retrieving said quantized 
amplitude representations from the memory and applying them to a digital to 
analog converter (ROM LUT in Fig. 8 applied to 812, 814). 

Regarding claim 79, McCorkle further teaches wherein each RF waveform of the 
plurality of RF waveforms comprises one of an impulse, gaussian pulse, doublet 
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pulse, triplet pulse, step pulse, triangle pulse, sawtooth pulse, and burst of cycles 
(UWB system producing impulse signals). 

Regarding claim 80, McCorkle further teaches wherein the time spacing between 
each of said plurality of RF waveforms is substantially the same (see Fig. 15). 

Regarding claim 81, McCorkle further teaches wherein the time spacing 
corresponds to a center frequency of the aggregate RF energy (see Fig. 1b). 

Regarding claim 82, the claim is rejected as applied to claim 50 with similar 
scope. 

Regarding claim 83, the claim is rejected as applied to claim 13 with similar 
scope. 

Regarding claim 84, McCorkle teaches a waveform generator (see Fig. 2), 
comprising: a signal generator (118) that generates a RF waveform at a 
waveform generation rate (rate output by 108 0 ), the RF waveform having an 
amplitude scaled in accordance with a desired envelope (amplitude modulation, 
as previously explained); and a filter that limits the aggregate RF energy of the 
plurality of RF waveforms to within a frequency band of interest (202 in Fig. 2). 
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However, McCorkle does not explicitly teach generating a plurality of RF 
waveforms. 

Dress teaches a UWB transmitter in Fig. 10 wherein each of the modulators 
(1004) produces its waveform, hence provides plurality of waveforms. Both . 
McCorkle and Dress teach a UWB transmitter, wherein Dress further suggests 
providing the plurality of waveforms in order to provide a versatile, multi-bit, very 
broadband, high bit-rate data communications system, c.1 ,1,55-57. Therefore, it 
would have been obvious to one skilled in the art at the time the invention was 
made to incorporate the teaching of Dress In the system of McCorkle by 
producing plurality of waveforms for the purpose of providing a versatile, multi-bit, 
very broadband, high bit-rate data communications system, c. 1,1,55-57. 

Regarding claim 85, the claim is rejected as applied to claim 66 with similar 
scope. 

Regarding claim 86, the claim is rejected as applied to claim 69 with similar 
scope. 

Regarding claim 87, the claim is rejected as applied to claim 70 with similar 
scope. 
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Regarding claim 88, the claim is rejected as applied to claim 71 with similar 
scope. 

Regarding claim 89, the claim is rejected as applied to claim 72 with similar 
scope. 

Regarding claim 91, the claim is rejected as applied to claim 74 with similar 
scope. 

Regarding claim 92, the claim is rejected as applied to claim 75 with similar 
scope. 

Regarding claim 93, the claim is rejected as applied to claim 76 with similar 
scope. 

Regarding claim 94, the claim is rejected as applied to claim 77 with similar 
scope. 



Regarding claim 95, the claim is rejected as applied to claim 78 with similar 
scope. 
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Regarding claim 96, the claim is rejected as applied to claim 80 with similar 
scope. 

Regarding claim 97, the claim is rejected as applied to claim 81 with similar 
scope. 

Regarding claim 98, the claim is rejected as applied to claim 82 with similar 
scope. 

Regarding claim 99, the claim is rejected as appiied to claim 83 with similar 
scope. 

Regarding claim 100, the claim is rejected as applied to claim 20 with similar 
scope. 

2. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over McCorkle US 
6,975,665 B1 (McCorkle) in view of Dress, Jr. et al. US 6,606,350 B2 (Dress) and 
Steinberg et al. US 5,808,962 (Steinberg). 

Regarding claim 6, McCorkle in view of Dress teaches all subject matter claimed, 
as applied to claim 1 , however, does not explicitly teach wherein the amplitude 
comprises root mean squared (RMS) amplitude. 
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Steinberg teaches wherein the amplitude comprises root mean squared (RMS) 
amplitude (note wherein the waveform of UWB arrays are similar to NB array 
when amplitude comprises RMS amplitude, c.14, 1,40-52). Hence, McCorkle and 
Steinberg teach a UWB system, wherein Steinberg further suggests that RMS 
amplitudes of the sidelobe levels NB array are equivalent to UWB arrays when 
equation 7, 8 holds) in order to properly evaluate sidelobe levels, c.14, 1. 25-27. 
Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to incorporate the teaching of Steinberg in the system of 
McCorkle by having the amplitudes comprise RMS amplitude for the purpose of 
properly evaluating the sidelobe levels, c.14, 1. 25-27. 

3. Claims 25-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McCorkle US 6,975,665 B1 (McCorkle) in view of Dress, Jr. et al. US 6,606,350 B2 
(Dress) and McCorkle US 6,937,646 B1 (McCorkle '646). 

Regarding claim 25, McCorkle in view of Dress teaches all subject matter 
claimed, as applied to claim 2, however, does not explicitly teach dithering the 
timing of each RF waveform of the plurality of RF waveforms to suppress at least 
one harmonic within a frequency band of interest. 

McCorkle '646 teaches dithering the timing of each RF waveform of the plurality 
of RF waveforms to suppress at least one harmonic within a frequency band of 
interest (36 in Fig.6, wherein one skilled in the art would recognize that 34 in Fig. 
16 of dithering is also implemented to tirr.o-aiign with signal RF, note c.6, 1.4-7, 
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hence suppress at least one harmonic). Hence both McCorkle and McCorkle 
'646 teach a UWB transceiver, wherein McCorkle further suggests dithering in 
the timing generator in order to time-aiign with signal RF. Therefore, it would 
have been obvious to one skilled in the art at the time the invention was made 
incorporate the teaching McCorkle '646 in the system of McCorkle for the 
purpose of time-aligning with signal RF, as previously explained. 

Regarding claim 26, and although McCorkle '646 does not further teach wherein 
the timing of each RF waveform is dithered pseudorandomly, at the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
implement as such. Applicant has not disclosed that such implementation 
provides an advantage, is used for a particular purpose or solves a stated 
problem. One of ordinary skill in the art, furthermore, would have expected 
Applicant's invention to perform equally well with dithering because time-aligns 
with signal RF. Furthermore, pseudorandom generation is well-known in the art 
to be almost pure random signal generating method, hence is another form of 
dithering. Therefore, it would have been obvious to one of ordinary skill in this art 
to modify to obtain the invention as specified in the claim. 

Regarding claim 27, McCorkle '646 further teaches wherein the timing of each 
RF waveform is dithered in accordance with a code (code representing 0 and 1 in 
Fig.lA). 
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Allowable Subject Matter 

4. Claims 19,21-24,36-38,43-46,54,55,73 and 90 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 
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